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This thesis consists of development of novel ring-closing reactions of allene-alkyne derivatives. 
Our group recently disclosed that RhI-catalyzed intramolecular [5+2]/[6+2] cycloaddition of
allenylcycloalkane-alkynes I efficiently afforded the corresponding bicyclic compounds via 
cleavages of cycloalkanes. It is noteworthy that simple unfunctionalized cyclobutanes were smoothly 
cleaved and incorporated into the the eight-membered carbocycles, presumably via β-carbon 
elimination process in the rhodabicyclo[4.3.0]intermediate III (n = 2). The author achieved the 
successful application of the above methodology to the cyclopentane derivatives 1 affording the 
nine-membered bicyclic compounds 2. This novel [7+2] cycloaddition with RhI catalyst involves the
unprecedented Csp3−Csp3 bond activation of “normal-sized” cyclopentane ring presumably via the 
intermediate A. Changing the RhI catalyst effected the Cγ−H bond activation of the common
intermediate A to produce the novel spiro[2.4]heptane skeleton 3 in a site-selective manner. 
On the other hand, the author envisaged that the allene-alkyne derivatives IV, possessing an 
additional pi component instead of cycloalkane, would react with RhI catalyst to form the
intermediate V. The insertion of the remaining pi component into the C-Rh bond and subsequent 
reductive elimination of RhI would result in [2+2+2]-type ring closing reaction. As a result, the
author could develop RhI-catalyzed intramolecular [2+2+2]cycloadditon of allene-ene-ynes 4,6 to
produce tri- or tetracyclic compounds 5,7 containing cyclopropane rings. Preliminary investigation 
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up to 85% yield
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審査結果の要旨




末端に有するI のC-C 結合開裂反応([7+2]環化付加反応) 、及びallyl 基をallene 末
端に有するI のπ成分挿入反応([2+2+2]環化付加反応)の開発を行った。先ず、
allenylcyclopentane-alkyne 体をRhCl(PPh3)3 と処理したところ、cyclopentane の
C-C 結合活性化を経て、bicyclo[7.4.0]誘導体が効率よく得られた。また、触媒を
RhCl(dppp)2 に変更すると、通常は困難とされているCsp3-H 結合の活性化が進行し、
spiro[2.4]骨格が生成することも見出し、ここに新たな２つの不活性結合活性化法を開
発した。一方、allene-alkyne-alkene 体を[RhCl(CO)2]2 処理すると、[2+2+2]環化付
加反応が起こり、剛直な３員環を含む多環性化合物が得られることを見出した。この 
反応は３員環含有化合物を[2+2+2]環化付加反応で構築した初めての例である。以上の
成果はallene 化学に新展開をもたらしたもので、創薬科学研究への貢献は大きい。よ
って、本論文は博士（創薬科学）に値するものと判断した。 
